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(54) Image communication apparatus and method for transmitting images on request 



(57) When a plurality of image communication ap- 
paratuses (2), especially digital cameras (2), communi- 
cate images, each of the users of the receiving digital 
cameras (2) can pull desired images from an image 
transmitting camera (2). In an image communicating 
method in which an image can be communicated by 
wireless in a server-client system, an image is displayed 
on a server camera (C), and an image is selected from 
among displayed images for transmission to a client 



camera (A). Pressing of the release button (12) of the 
client camera (A) instructs the client cam era (A) to trans- 
mit to the server camera (C) a request to send an image 
to the server camera (C). The client camera (A) trans- 
mits the request to send an image to the server camera 
(C). The server camera (C) transmits the selected image 
to the client camera (A). Thus, the user of the client cam- 
era (A) can obtain a desired image from the server cam- 
era (C) . 
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Description 

[0001 ] The present invention relates to an image com- 
munication apparatus and method capable of perform- 
ing wireless communications in a client-server system 
or in a master-slave system. 

[0002] Recently, digital cameras have become wide- 
spread, and it has been suggested that a wireless inter- 
face and an antenna should be mounted in the digital 
camera to perform wireless communications with anoth- 
er digital camera and external communications equip- 
ment. Especially, there are many requests to transmit 
an image taken by a digital camera to another digital 
camera or external communications equipment. For ex- 
ample, in a trip of a group of users each having his or 
her own digital camera, there arise requests to store an 
image taken by one user in a digital camera of another 
user who appears in the image. 

[0003] Japanese Patent Application Publication No. 
9-284696 discloses a PUSH type camera and its meth- 
od in which a master side (client side) camera for use 
in controlling communications displays or selects an im- 
age to be transmitted, and then transmits the image to 
the receiving camera of a slave side (server side). This 
method is comprehensible and practical with a user in- 
terface operated when one transmitter corresponds to 
one receiver. However, if a plurality of images are to be 
transmitted to receiver cameras, and different images 
are to be transmitted to the respective receiver cameras, 
then the following problems occur. That is, a transmitter 
camera user selects images to be transmitted, inquire 
whether or not each receiver camera user requests the 
images, sets each camera of the user who requests the 
images as a destination, and then performs an image 
transmitting operation. In the above-mentioned trip of a 
group of users, the above-mentioned operation per- 
formed between the transmitter and each receiver is too 
complicated. When different images are transmitted to 
a plurality of users, the destinations are set for each im- 
age, and the management of the destination addresses 
is also complicated. 

[0004] At least the preferred embodiments of the 
present invention have been developed to solve the 
above-mentioned problems, and aim at providing an im- 
age communication apparatus and an associated meth- 
od capable of allowing a user of an image receiver digital 
camera to pull each requested image from an image 
transmitter digital camera when a plurality of image 
communication apparatuses, especially digital camer- 
as, communicate images. 

[0005] According to a first aspect of the present inven- 
tion, there is provided an image communication appa- 
ratus capable of communicating with another image 
communication apparatus in a server-client system, 
which includes: an image display device which displays 
a recorded image; a selection device which selects an 
image to be transmitted to another image communica- 
tion apparatus from among the images displayed on the 



image display device; and a transmission device which 
transmits to another image communication apparatus 
the image selected by the selection device when a re- 
quest to send the image is received from one or more 
5 image communication apparatuses at a client side of an- 
other image communication apparatus. 
[0006] According to this aspect of the present inven- 
tion, the image communication apparatus can commu- 
nicate with another image communication apparatus in 
10 a server-client system, functions as an image commu- 
nication apparatus at a server side, displays an image 
on the image display device, selects in the selection de- 
vice an image to be transmitted to another image com- 
munication apparatus from among the displayed imag- 
es es, and transmits through the transmission device the 
image selected by the selection device to another image 
communication apparatus when a request to send an 
image is received from one or more image communica- 
tion apparatuses at a client side of another image com- 
20 rnunication apparatus. 

[0007] Thus, the user of the image transmitting image 
communication apparatus receives a transmission re- 
quest from the user of the client side image communi- 
cation apparatus, and transmits the selected image to 
25 the client side image communication apparatus. 

[0008] According to a second aspect of the present 
invention, there is provided an image communication 
apparatus capable of communicating with another im- 
age communication apparatus in a server-client system, 
30 which includes: a request transmission device capable 
of transmitting a request to send an image to an image 
communication apparatus at a server side when an im- 
age to be transmitted is selected from among images 
displayed on the image communication apparatus at the 
35 server side; and an instruction device which instructs the 
request to send the image to be transmitted to the image 
communication apparatus at the server side. 
[0009] According to this second aspect of the present 
invention, the image communication apparatus capable 
40 of communicating with another image communication 
apparatus in a server-client system functions as an im- 
age communication apparatus at a client side, instructs 
by the instruction device a request to send an image to 
be transmitted to the server side image communication 
45 apparatus when an image to be transmitted is selected 
from among the images displayed on the server side im- 
age communication apparatus, transmits by the request 
transmission device to the server side image communi- 
cation apparatus the request to send an image, and then 
so the server side image communication apparatus trans- 
mits the image to the client side image communication 
apparatus. Then, the client side image communication 
apparatus receives the image. 

[0010] Thus, the user of the image receiving image 
55 communication apparatus can obtain a desired image 
from the server side image communication apparatus. 
[0011] According to a third aspect of the present in- 
vention, there is provided an image communicating 
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method capable of communicating an image in a server- 
client system, including: a step of displaying an image 
at a server side; a step of selecting at the server side an 
image to be transmitted to a client side from among the 
displayed images; a step of instructing at the client side 
a request to send the image to the server side; a step 
of transmitting from the client side to the server side the 
request to send the image from the server side to the 
client side; and a step of transmitting from the server 
side to the client side the selected image when the serv- 
er side receives from the client side the request to send 
the image. 

[0012] According to the third aspect of the present in- 
vention, a request to send the image is transmitted to 
the server side at the instruction of the client side after 
the image is displayed and selected at the server side, 
and the image is transmitted from the server side to the 
client side. As a result, the image is received at the client 
side. 

[0013] Thus, the user at the client side can obtain a 
desired image from the server side. 
[0014] According to the preferred embodiments of the 
present invention, a client side user can obtain a desired 
image from a server side in a PULL system. Therefore, 
it is not necessary to specify and confirm the address of 
a destination at the server side each time an image is 
transmitted from the server side. When there are a plu- 
rality of clients, the effect of the present invention is the 
more significant. 

[0015] The nature of this invention, as well as other 
objects and advantages thereof, will be explained in the 
following with reference to the accompanying drawings, 
in which like reference characters designate the same 
or similar parts throughout the figures and wherein: 

Fig. 1 is a perspective back view of the digital cam- 
era which is an image communication apparatus; 
Fig. 2 is an enlarged view of a mode setting dial; 
Fig. 3 is a block diagram of the configuration of a 
digital camera; 

Fig. 4 shows the structure of recording a memory 
card; 

Fig. 5 shows the displayed data on the monitor dis- 
play unit of the server camera when the mode set- 
ting dial is set in the wireless mode; 
Fig. 6 shows the monitor display unit when the im- 
age is displayed after the image transmission func- 
tion is selected on the display shown in Fig. 5; 
Fig. 7 is a list, displayed on the monitor display unit, 
of the server camera detected as a search result 
after selecting the image reception function on the 
display shown in Fig. 5; 

Fig. 8 shows the structure of the directory when a 
received image is stored on the memory card; 
Fig. 9 is a flowchart of the communications among 
the client camera A, client camera B, server camera 
C, and server camera D; 

Fig. 1 0 is a flowchart continued from Fig. 9 showing 
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the communications among the client camera A, cli- 
ent camera B, server camera C, and server camera 
D; 

Fig. 11 is aflowchart continued from Fig. 10showing 
the communications among the client camera A, cli- 
ent camera B, server camera C, and server camera 
D; and 

Fig. 12 isaflowchart continued from Fig. 11 showing 
the communications among the client camera A, cli- 
ent camera B, server camera C, and server camera 
D. 



[0016] The embodiments of the present invention are 
described below by referring to the attached drawings. 

is [0017] Fig. 1 is a perspective back view of a digital 
camera 2 which is an image communication apparatus 
according to an embodiment of the present invention. 
[0018] The digital camera 2 can record and replay a 
still image and a moving picture, and can also perform 

20 wireless communications on them. On the front of the 
digital camera 2, a taking lens comprising a collapsible 
zoom lens, an optical finder, and an electric flash unit 
(not shown). Behind the taking lens, a charge-coupled 
device (CCD) image sensor 36 (see Fig. 3, hereinafter 

25 referred to as a "CCD") is mounted as an image pickup 
device. 

[0019] On the top of the digital camera 2, an antenna 
4 for wireless communications, a release button 1 2, and 
a mode setting dial 1 4 are mounted. The release button 

30 12 is an instruction device for indicating the acquisition 
of a focusing position and the start of recording an im- 
age, and issuing a request to a server side digital cam- 
era to send an image when the digital camera 2 func- 
tions at a client side. The release button 12 is an oper- 

35 ation unit as a switch S1 set in the ON position when it 
is half -pressed (preparation for capture such as focus- 
ing, etc.), and as a switch S2 set in the ON position when 
it is full-pressed (released: indicating a request to send 
an image). As shown in Fig. 2, the mode setting dial 14 

40 can be selectively set in the positions of a still image 
taking mode (Cam), a moving picture taking (movie) 
mode (Mov), a setup mode (Setup), a replay mode 
(Play), and a wireless communications mode (Wire- 
less). With the configuration of the mode setting dial 14, 

45 the still image taking mode, the moving picture taking 
mode, and the wireless communications mode are in- 
dependent modes. That is, any one mode of these three 
modes is selected. 

[0020] A memory card slot 92 is made in one side of 
so the camera 2. The memory card slot 92 is an inlet in slit 
form for insertion of a memory card 94 (storage medium) 
into the camera 2. 

[0021] On the back of the camera 2, an optical finder 
8, a power switch 6, a monitor display unit 10 : an up- 
55 down-left-right key 18, a menu button 20, an execute 
button 22, and a cancel button 24 are provided. The 
power switch 6 is a power ON/OFF device. The up- 
down-left-right key 1 8 is used in selecting one of the up, 
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down , left and right options by a press of the b utton when 
a menu is selected. When the taking mode is selected, 
a press of the menu button 20 displays various menus 
such as a portrait menu, a landscape menu, a night- 
scape menu, a monochrome menu, etc. The execute 
button 22 is use to select and execute a displayed menu. 
The cancel button 24 is used to cancel selection. 
[0022] The monitor display unit 10 is a color liquid 
crystal display (LCD), displays an image captured 
through the CCD 36 and a replayed image read from 
the memory card 94, and also displays various informa- 
tion such as mode information, battery alarm, a captur- 
ing date and time, a standard number of pictures to be 
taken, a replayed frame number, image transmission, 
image reception, etc. The menu display, menu selec- 
tion, and setting various setting items on each menu, 
etc. can be performed on the display screen of the mon- 
itor display unit 10. 

[0023] Fig. 3 is a block diagram of the configuration 
of the digital camera 2 according to an embodiment of 
the present invention. In Fig. 3, a signal processing unit 
44, a timing generator 42, an A/D converter 46, an elec- 
tric flash charge/control unit 40, a compression/decom- 
pression unit 48, a calendar and clock unit 50, frame 
memory 52, an on-screen display 60, a motor driver 62, 
a CPU 76, system memory 78, nonvolatile memory 80, 
a timer 82, a wireless communications module 84, an I/ 
O interface 86, and a card interface 90 are connected 
through a bus 27. 

[0024] A capturing unit 26 is provided with a zoom 
lens 29, a shutter 31 . an iris diaphragm 33, a focus lens 

35, and the CCD 36. It is also provided with a zoom mo- 
tor 28 for driving the zoom lens 29, shutter motor 30 for 
driving the shutter 31, an iris motor 32 for driving the iris 
diaphragm 33, and a focus motor 34 for driving the focus 
lens 35. The motor driver 62 for driving the motors 28, 
30, 32, and 34 is controlled by a control signal of the 
CPU 76. The CCD 36 is arranged behind the optical 
units 29, 31 , 33, and 35. 

[0025] After a ray of light passes through the zoom 
lens 29 and the shutter 31 , the quantity of light is adjust- 
ed by the iris diaphragm 33, and then it passes through 
the focus lens 35 and enters the CCD 36. Photosensors 
are arranged in a plane on the photo receptive surface 
of the CCD 36. A subject image formed on the photore- 
ceptive surface of the CCD 36 is converted into signal 
charge by each photosensor depending on the quantity 
of incident light. The signal charges thus accumulated 
are sequentially read as a voltage signal depending on 
each value of the signal charge by the pulse from the 
timing generator 42. 

[0026] The CCD 36 controls the charge accumulation 
time (shutter speed) of each photosensor by a shutter 
gate pulse, that is has the function of an electronic shut- 
ter. The exposure is controlled by a combination of the 
electronic shutter of the iris diaphragm 33 and the CCD 

36, and an image signal output from the CCD 36 is proc- 
essed by the signal processing unit 44. 



[0027] The signal processing unit 44 includes various 
circuits for performing color separation, gain switch, y 
processing, etc. After signals are processed, the image 
signal is A/D-converted by the A/D converter 46. The 

5 signal processing and the A/D conversion are operated 
by a pulse provided by the timing generator 42. The level 
of the input image signal of the A/D-converted image 
signal is detected by the CPU 76, the brightness infor- 
mation about a subject is obtained, and the focusing 

10 state of the subject is detected. 

[0028] Then, the CPU 76 processes the image signal 
by generating a brightness and color difference signal, 
amending the sharpness (amendment of contour), per- 
form white balance correction, and performing gamma 

is correction to convert the image signal into brightness 
signal (Y signal) and a color difference signal (Cr, Cb 
signal), and stores the resultant signals in the system 
memory 78. 

[0029] The image data stored in the system memory 

20 78 is read at a command of the CPU 76, stored in the 
frame memory 52, and converted into a signal (for ex- 
ample, a color composite video signal in the NTSC sys- 
tem) of a predetermined format for display by an LCD 
control unit 54. The LCD control unit 54 manages the 

25 character information from the on-screen display 60. 
Then, a display signal is output to an LCD 58, a backlight 
56 is lighted, and displayed on the LCD 58. 
[0030] When a moving picture image is captured, the 
data in the system memory 78 is periodically rewritten 

30 by an image signal output from the CCD 36, and a video 
signal generated by the image data is provided for the 
LCD 58, thereby displaying the image captured by the 
CCD 36 as a moving picture in real time, and as, al- 
though not in real time, a series of substantially contin- 

35 uous images on the LCD 58. 

[0031] During capturing, a pressing operation on the 
release button 12 which is a part of the switch/LED, etc. 
88 issues a record start instruction signal, and the in- 
struction signal is received by the I/O interface 86, and 

40 the capture of image data for recording is started ac- 
cording to the instruction signal. By the capturing oper- 
ation performed by a press of the release button 1 2, the 
image signal captured in the system memory 78 is com- 
pressed by the compression/decompression unit 48 at 

45 a command from the CPU 76. The compressed image 
signal is recorded on the memory card 94 through the 
card interface 90. The memory card 94 is inserted into 
the memory card slot 92 and located in a predetermined 
position. In the replay mode, the image data read from 

so the memory card 94 is decompressed by the compres- 
sion/decompression unit 48, and output to the LCD 58. 
[0032] The type of storage medium is not limited to a 
memory card, but can be a PC card, compact flash, a 
magnetic disk, an optical disk, a magneto-optic disk, a 

55 memory stick, etc.. That is, various media for a read/ 
write can be used in the electronic, magnetic, or optical 
system, or a combination of these systems. A signal 
processing device and an interface is applied depending 
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on a used medium. The configuration can be designed 
such that a plurality of media can be implemented in the 
camera 2 regardless of the type of recording medium. 
Furthermore, a unit for storing image data is not limited 
to a removable medium separable from the body of the 
camera, but can be a built-in recording medium (internal 
memory) in the camera 2, that is, the system memory 
78 in the present embodiment. 

[0033] The camera 2 is provided with the wireless 
communications module 84 for communicating image 
and character data with another digital camera, person- 
al computer, or external equipment by wireless, and the 
antenna 4 connected to the wireless communications 
module 84. When the image and character data is com- 
municated with another digital camera or external equip- 
ment by wireless, the mode setting dial 1 4 is set in the 
Wireless position, and the image (and character) data 
to be transmitted is read from the system memory 78 or 
the memory card 94 and transmitted, and the image and 
character data to be received is received through the 
antenna 4. The wireless communications module 84 
can communicate data from the CPU 76, can be set in 
the sleep state at a command from the CPU 76 through 
the bus 27. In the sleep state, the current value of the 
motors 28, 30, 32, and 34 can be small enough to be 
ignored. 

[0034] The CPU 76 is a control unit for integrally con- 
trolling each circuit of the camera system. The system 
memory 78 comprises a storage device such as ROM 
and RAM. The ROM stores a program processed by the 
CPU 76 and various necessary data, etc. required for 
control, and the RAM is used as a work area when the 
CPU 76 performs various arithmetic operations, etc. 
The CPU 76 controls the operation of a corresponding 
circuit according to an input signal received from the 
switch/LED, etc. 88, and controls the display on the LCD 
58, and performs the AF (autofocus) control, the AE (au- 
to exposure) control, etc. 

[0035] The CPU 76 performs various arithmetic oper- 
ations such as obtaining an AF evaluation value, an AE 
value, controls the motor driver 62 based on the arith- 
metic operation result, moves the focusing position of 
the focus motor 34, controls the iris motor 32 to appro- 
priately set the aperture, and controls the charge accu- 
mulation time of the CCD 36. 

[0036] The switch/LED, etc. 88 is a block of units in- 
cluding instruction input devices such as the release 
button 12, the mode setting dial 14, the up-down-left- 
right key 1 8, etc., and includes a device which specifies 
the number of pixels when an image is recorded, a de- 
vice which switches the ON/OFF setting of the electronic 
zoom function, a device which operates the magnifica- 
tion of the electronic zoom, etc. 

[0037] The electric flash charge/control unit 40 is con- 
nected to the bus 27, and an electric flash 38 is connect- 
ed to the electric flash charge/control unit 40. Thus, the 
electric flash charge/control unit 40 controls the opera- 
tion of the electric flash 38 when the electric flash 38 is 



used. 

[0038] The calendar and clock unit 50, the nonvolatile 
memory 80, and the timer 82 are connected to the bus 
27. The calendar and clock unit 50 records the date and 
5 time, and the nonvolatile memory 80 stores equipment 
information about the camera 2, and the timer 82 is used 
when a capturing operation is performed at a preset 
time. 

[0039] The battery 64 supplies powerto each section. 

10 [0040] The structure of the record of the image file of 
captured images on the memory card 94 is described 
below. Fig. 4 shows the structure of the record on the 
memory card. Some subdirectories are generated for 
the root directory. A subdirectory can be titled based on 

15 each captured content. In this example, the directory 
001 is assigned "Vacation", and the directory 002 is as- 
signed "Birthday". An image file group of vacation -relat- 
ed images are generated in the directory " Vacation", and 
each image file of the vacation -related image is as- 

20 signed a file number. The frame number displayed on 
the monitor display unit 10 is, for example, "001-0003" 
when the image is the third image in the vacation- related 
images. On the other hand, an image file group of birth- 
day-related images are generated in the directory "Birth - 

25 day", and each image file of the birthday-related image 
is assigned a file number. There can be unassigned 
numbers in the file numbers. 

[0041] The operation of the present embodiment is 
described below. 

30 [0042] In this example, there are four digital cameras, 
two of which function as image transmitting cameras 
(server cameras), and other two of which function as im- 
age receiving cameras (client cameras). Figs. 9 to 12 
are flowcharts showing the communications between 

35 these client cameras A and B and servercameras C and 
D. The client camera A has an address "AAA", the client 
camera B has an address "BBB", the server camera C 
has an address "UK", and the server camera D has an 
address "FGH". 

40 [0043] In this example, in the communications be- 
tween the client cameras and the server cameras, im- 
ages to be transmitted from the server cameras are dis- 
played, and each of the users of the client side cameras 
has an image transmitted by transmitting a request to 

45 obtain the image to the server camera using the release 
button 12 when the desired image is displayed on the 
server camera. 

[0044] First, on the servercameras C and D, the mode 
setting dial 14 is set in the Wireless mode (steps 100 

so and 1 04). The monitor display unit 1 0 of the server cam- 
eras C and D displays the screen as shown in Fig. 5. 
On the display, the "image transmission" function is se- 
lected (steps 102 and 106). Then, the server camera 
enters the image transmission mode as shown in Fig. 

55 6, and the image being displayed is an image to be 
transmitted. Therefore, the image to be transmitted is 
selected by displaying an image on the screen. The im- 
age to be displayed is displayed by selecting an image 
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file stored on the memory card 94 as shown in Fig. 4. 
On the screen of the monitor display unit 10 shown in 
Fig. 6, the frame number is incremented or decremented 
by the arrow A and ▼ so that the displayed image can 
go forward or backward. It is convenient if a capturing 
date recorded with a frame number and an image file 
are recorded with the displayed image on the screen of 
the monitor display unit 10. After selecting the image 
transmission function, the server cameras C and D are 
set such that the image selection task, the image trans- 
mission task, and the search response task can be op- 
erated. 

[0045] When the image transmitting client camera A 
is set the mode setting dial 1 4 in the Wireless mode, the 
monitor display unit 10 of the client camera A displays 
the screen as shown in Fig. 5 (step 1 20). On this screen, 
the "image reception" function is selected (step 122). 
Then, the client camera enters the image reception 
mode as shown in Fig. 7. When the camera enters the 
image reception mode, the client camera A searches 
around it the server camera put in the image transmis- 
sion mode (steps 160 and 162). If there are the server 
cameras C and D are detected around the client camera 
A, the search response task of the server cameras C 
and D works and transmits a server camera response 
signal to the client camera A (steps 1 64 and 1 66). When 
the signal is transmitted, it includes the addresses of the 
server cameras C and D, and the equipment names as- 
signed to the server cameras C and D. The equipment 
name "Hiroshi" is assigned to the server camera D. The 
equipment name "Tanaka's mobile phone" is assigned 
to the server camera C. The equipment name can be 
assigned by a user to his or her camera using a personal 
computer, etc. although the detailed assigning method 
is not described here, and the model number, etc. can 
be recorded when the equipment is delivered from the 
factory. 

[0046] On the client camera A, a list of server cameras 
detected as a result of the search is displayed as shown 
in Fig. 7 (step 124). The address and equipment name 
of the server camera contained in the server camera re- 
sponse signal are displayed in the list. The user of the 
client camera A selects a camera to be connected to 
from the list of the detected server cameras using A or 
T marks. In the example shown in Fig. 7, the central 
equipment, that is, the server camera C , is selected from 
among the three detected equipment units. If the exe- 
cute button 22 is pressed in this state, the selected 
equipment (having the address "UK") is actually select- 
ed as the image transmitting camera (step 124). 
[0047] When a user determines a server camera to 
be connected to using the client camera A, a connection 
request is transmitted from the client camera A to the 
server camera C (step 1 68). The server camera C trans- 
mits a connection completion notification to the client 
camera A with the session ID added to it (step 1 70). The 
session ID is a unique ID for each connection, and as- 
signed to individually manage each connection when a 



server camera is simultaneously connected from a plu- 
. rality of client cameras. 

[0048] Since the connection from a client camera to 
a server camera can be made at an optional timing in- 

5 dependent of other connections, it is not necessary for 
a plurality of client cameras that are receiving images to 
simultaneously enter the client camera mode. 
[0049] When the connection between the client cam- 
era A and the server camera C is completed, the user 

10 of the client camera A can perform an image obtaining 
operation (that is, an image transmission instructing op- 
eration) when a desired image is displayed on the server 
camera C. On the monitor display unit 10 of the server 
camera C, the image, the frame number (in this exam- 

is pie, "xxx-xxxx"), and the capturing date are displayed 
(step 1 08). The case in which an image obtaining oper- 
ation is performed at this time is described below. The 
image obtaining operation is performed by a press of 
the release button 1 2 on the client camera A, but it is 

20 not limited to this process. 

[0050] When an image obtaining operation is per- 
formed using the client camera A (step 126), a request 
to send an image is transmitted from the client camera 
A to the server camera C (step 1 72). The server camera 

25 c transmits to the client camera A the image file of the 
image currently being displayed on the monitor display 
unit 1 0 (step 174). The image is transmitted to the client 
camera A to which a session ID has been transmitted, 
and a connection has already been made. Therefore, 

30 when there are a plurality of users of client camera who 
requests a certain image, the user of the server camera 
C only displays the image on the server camera. Then, 
the user of each client camera only performs the image 
obtaining operation (by a press of the release button) 

35 while the image is being displayed on the server cam- 
era. 

[0051] The image displayed on the client camera A is 
displayed on the monitor display unit 10 of the client 
camera A, and is simultaneously stored on the memory 

40 card 94 in the directory structure as shown in Fig. 8 (step 
128). That is, the client camera A generates a directory 
having a new directory number to discriminate the im- 
age captured by the client camera A from the received 
image, and stores the received image in the generated 

45 directory. The new directory number is obtained by add- 
ing 1 to the currently largest directory number. In addi- 
tion to the new directory number, the directory name of 
the new directory includes the name of the server cam- 
era which is the source of the image. As a result, the 

so directory shows from which camera its image group has 
been transmitted. When a name is long, a predeter- 
mined leading number of characters are stored. There- 
fore, a client camera can generate a directory for each 
source server camera, and stores a received image 

55 therein, thereby easily managing the images by the us- 
er. 

[0052] According to the present embodiment, as 
shown in Figs. 9 to 12, the client cameras A and Btrans- 
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mit a request to send an image to the server camera C. 
When the client camera A performs an image obtaining 
operation (step 126), the client camera B starts prepar- 
ing for a connection to the server camera C. When the 
client camera B puts the mode setting dial 1 4 in the Wire- 
less mode, the monitor display unit 1 0 of the client cam- 
era B displays the screen shown in Fig. 5 (step 140), 
and selects the "image reception" function (step 142). 
[0053] Then, the client camera B establishes a con- 
nection to the server camera C (steps 176, 178, 180, 
182, 144, 184, and 186). The detailed steps of making 
a connection are similar to the steps of the connection 
between the server camera C and the client camera A. 
Therefore, the detailed explanation is omitted here. 
[0054] When the connection between the client cam- 
era B and the server camera C is completed, the user 
of the client camera B can perform an image obtaining 
operation (that is, an image transmission instructing op- 
eration) when a desired image is displayed on the server 
camera C. On the monitor display unit 1 0 of the server 
camera C, the image, the frame number (in this exam- 
ple, "yyy-yyyy"), and tne capturing date are displayed 
(step 110). The case in which an image obtaining oper- 
ation is performed at this time is described below. The 
image obtaining operation is performed by a press of 
the release button 12 on the client camera B as de- 
scribed above by referring to the client camera A. 
[0055] When an image obtaining operation is per- 
formed using the client camera B (step 146), a request 
to send an image is transmitted from the client camera 
B to the server camera C (step 188). The server camera 
C transmits to the client camera B the image file of the 
image currently being displayed on the monitor display 
unit 10 (step 190). The image is transmitted to the client 
camera B towhich a session ID ("bbbb" in this example) 
has been transmitted, and a connection has already 
been made. 

[0056] The image received on the client camera B is 
displayed on the monitor display unit 10 of the client 
camera B, and is simultaneously stored on the memory 
card 94 in the directory structure as shown in Fig. 8 (step 
148). 

[0057] As described above, in the flowcharts shown 
in Figs. 9 and 10, a connection is made to the server 
camera C first from the client camera A, and the image 
being displayed and having the frame number "xxx- 
xxxx" on the monitor display unit 1 0 is transmitted to the 
client camera A. At this time, the server camera C is not 
connected from the client camera B. 
[0058] Then, the user of the client camera B appear- 
ing later connects the client camera B to the server cam- 
era C and obtains an image having the frame number 
"yyy-yyyy" displayed subsequent to the frame number 
"xxx-xxxx" by the operation of the user of the server 
camera C. At this time, the user of the client camera A 
does not perform the image obtaining operation for the 
image having the frame number "yyy-yyyy" which the 
user of the client camera A does not request. 



[0059] Then, as shown in Fig. 1 1 , the user of the serv- 
er camera C displays the image having the frame 
number "zzz-zzzz" (step 112). Since the displayed im- 
age is requested by the users of the client cameras A 

5 and B, a request to obtain an image is transmitted from 
the client cameras A and B (steps 130, 150, 192, and 
196), and the server camera C transmits the image to 
the client cameras A and B (steps 194 and 198). The 
detailed steps of the image transmission are similar to 

10 those between the server camera C and the client cam- 
era A or B, and the detailed explanation is omitted here. 
[0060] The images received by the client cameras A 
and B are displayed on the monitor display units 10 of 
the client cameras A and B, and are stored on the mem- 

15 ory card 94 in the directory structure similar to structure 
shown in Fig. 8 (steps 132 and 152). 
[0061] In the present embodiment, an image is trans- 
mitted to the client cameras (A and B) twice in a broad- 
cast manner, but the present invention can be transmit- 

20 ted only once using a communications interface having 
a broadcast function. 

[0062] Then , the user of the server camera C displays 
the image having the frame number "www-wwww" on 
the monitor display unit 10 (step 114). However, since 
25 the users of the client cameras A and B do not request 
the image, no image obtaining operations are per- 
formed, and skipped. 

[0063] Next, the user of the server camera C displays 
the image having the frame number "vw-vwv" on the 

30 monitor display unit 10 (step 116). Since only the user 
of the client camera A requests it, the user of the client 
camera B does not perform the image obtaining opera- 
tion, and a request to obtain an image is transmitted only 
from the client camera A to the server camera C (steps 

35 1 34 and 200). The server camera C transmits the image 
to the client camera A (step 202). The detailed steps of 
the image transmission are similar to those between the 
server camera C and the client camera A or B, and the 
detailed explanation is omitted here. 

40 [0064] The image received by the client camera A is 
displayed on the monitor display unit 10 of the client 
camera A, and is stored on the memory card 94 in the 
directory structure similar to that shown in Fig. 8 (step 
136). 

45 [0065] Asshownin Fig. 12, since the user of the client 
camera A has to capture a new image using the camera, 
the user operates the mode setting dial 1 4 of the camera 
and puts it in the "Cam" mode (step 138). At this time, 
a request to disconnect the connection of the session 

50 id is transmitted from the client camera A to the server 
camera C (step 204), and the server camera C transmits 
a disconnection completion notification to the client 
camera A (step 206). Since the connection between the 
server camera C and the client camera B is independent 

55 of other connections, the acquisition of an image from 
the server camera C to the client camera B can still be 
performed. 

[0066] Then, the user of the server camera C remem- 
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bers the image (having the frame number "xxx-xxxx") 
transmitted to the client camera A when the user of the 
client camera B is absent, and displays the image of the 
frame number on the monitor display unit 10 again (step 
1 1 8) to show it to the user of the client camera B. Since 5 
the user of the client camera B requests the image of 
the frame number, the user transmits a request to send 
an image to the server camera C (step 208), and the 
server camera C transmits the image to the client cam- 
era B (step 21 0). The image received by the client cam- 10 
era B is displayed on the monitor display unit 10 of the 
client camera B, and is stored by the memory card 94 
in the directory structure similar to that shown in Fig. 8 
(step 154). 

[0067] Then, the user of the client camera B performs is 
a power-off operation (step 1 56), transmits a disconnec- 
tion request to the server camera C (step 21 2) . and a 
disconnection completion notification is transmitted 
from the server camera C to the client camera B (step 
214). Then, the client camera B is powered off (step 20 
158). 

[0068] As described above, according to the present 
embodiment, when users of receiving cameras request 
different images to one image transmitting camera, the 
user of each receiving camera can receive a desired im- 25 
age using his or her own camera in a very simple oper- 
ation. The number of receiving cameras can be one. 
[0069] In Figs. 9 to 1 2, although the server camera D 
entered the image transmission mode, the camera had 
no opportunity to transmit images to the client cameras 30 
A and B. 

[0070] While images are being selected using the 
server camera C (that is, until an image is displayed with 
the mark ▲ or ▼ shown in Fig. 6 pressed), an image to 
be transmitted is not determined, and the server camera 35 
C can return "error" to the request to send an image from 
a client camera, or an image replayed immediately be- 
fore can be transmitted. When the server camera re- 
turns "error", the client camera displays the error mes- 
sage. 40 
[0071] It is clear that a transmitted image can be either 
a still image or a moving picture. According to the 
present embodiment, cameras directly communicate 
with each other by wireless, but the communications 
system is not limited to this application. That is, a plu- 45 
rality of cameras can use an access point by wireless, 
or can be connected to each other by cable. 
[0072] it should be understood, however, that there is 
no intention to limit the invention to the specific forms 
disclosed, but on the contrary, the invention is to cover so 
all modifications, alternate constructions and equiva- 
lents falling within the scope of the invention as ex- 
pressed in the appended claims. 

55 

Claims 

1 . An image communication apparatus (2) capable of 



communicating with another image communication 
apparatus in a server-client system, comprising: 

an image display device (10) which displays a 
recorded image; 

a selection device (18) which selects an image 
to be transmitted to another image communi- 
cation apparatus from among images dis- 
played on the image display device (10); and 
a transmission device (84) which transmits to 
another image communication apparatus the 
image selected by the selection device (18) 
when a request to send the image is received 
from one or more image communication appa- 
ratuses at a client side of another image com- 
munication apparatus. 

2. The image communication apparatus (2) according 
to claim 1 , wherein the image communication ap- 
paratus (2) comprises a digital camera (2). 

3. An image communication apparatus (2) capable of 
communicating with another image communication 
apparatus in a server-client system, comprising: 

a request transmission device (84) capable of 
transmitting a request to send an image to an 
image communication apparatus at a server 
side when an image to be transmitted is select- 
ed from among images displayed on the image 
communication apparatus at the server side; 
and 

an instruction device (12) which instructs the 
request to send the image to be transmitted to 
the image communication apparatus at the 
server side. 

4. The image communication apparatus (2) according 
to claim 3, wherein the image communication ap- 
paratus (2) comprises a digital camera (2). 

5. The image communication apparatus (2) according 
to claim 4, wherein the instruction device (12) com- 
prises a device which operates using a release but- 
ton (12) of the digital camera (2). 

6. An image communicating method capable of com- 
municating an image in a server-client system, 
comprising the steps of: 

displaying an image at a server side; 
selecting at the server side an image to be 
transmitted to a client side from among dis- 
played images; 

instructing at the client side a request to send 
the image to the server side; 
transmitting from the client side to the server 
side the request to send the image from the 
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server side to the client side; and 
transmitting from the server side to the client 
side the selected image when the server side 
receives from the client side the request to send 
the image. 5 
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